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Fig.	1:	Mean	(±SE)	N.	fulva abundance	within	macro- and	micronutrient	
treatments.	N.	fulva	were	most	abundant	in	calcium,	potassium,	and	the	
combination	of	N	&	P	and	sodium	treatments,	but	had	a	relatively	similar	
abundance	in	all	other	treatments.	
Response	of	N.	fulva	to	Abiotic	Factors:
• N.	fulva	was	abundant	in	all	macro- and	micronutrient	treatments,	but	
had	a	general	trend	of	a	greater	abundance	in	micronutrient	
treatments	(Fig.	1).
• N.	fulva is	limited	by	calcium	and	potassium	(supporting	H1);	however,	
this	species	was	also	co-limited	by	the	combination	of	macronutrients	
(N	&	P)	and	micronutrients	(Ca;	Fig.	2).		
Response	of	N.	fulva to	Biotic	Factors:
• N.	fulva was	the	most	abundant	organism	in	all	macro- and	
micronutrient	treatments,	and	had	an	overall	negative	effect	on	
arthropod	abundance,	particularly	hemipterans	(Fig.	4,	5;	supporting	
H2).	
Summary:
• These	results	suggest	that	abiotic	and	biotic	factors	both	contribute	the	
invasion	success	of	N.	fulva	in	an	endangered	coastal	tallgrass	prairie.
• Without	further	understanding	what	factors	control	the	invasion	
success	of	N.	fulva,	this	invasive	species	could	cause	serious	damage	to	
both	native	biodiversity	and	the	ecosystems	they	invade.	
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Conclusions
Study	Site	– University	of	Houston	Coastal	Center:
• The	University	of	Houston	Coastal	Center	(UHCC)	contains	
300	acres	of	pristine	and	restored	coastal	tallgrass	prairie	
(Fig.	6).		
• We	utilized	a	fully	factorial	blocked	experimental	design	(Fig.	
3),	which	manipulates	macro- and	micronutrients	(N&P,	Ca,	
K,	and	Na;	all	possible	treatments	=	16	combinations	x	8	
replicates	=	128	plots)	in	large	30	m	x	30	m	plots	at	UHCC.
Biotic	and	Abiotic	Field	Collections:
• Arthropods	were	collected	by	sweep	netting	in	May	2016.
• Plant	biomass,	plant	composition,	and	soil	characteristics	
were	collected	in	July	2016.
Sorting	and	Identification:
• Samples	were	sorted	under	a	dissecting	microscope	and	
counted	to	determine	the	invertebrate	relative	abundance.	
• Ants	were	identified	to	species,	while	all	other	arthropods	
were	identified	to	order.	
• Invasive	species	are	one	of	the	top	causes	for	biodiversity	loss
throughout	the	world	(Sala	et	al.	2000).
• Nylanderia	fulva (Rasberry	crazy	ant)	is	an	invasive	ant	that
can	reach	extremely	high	densities,	reduce	native	ant	and
non-ant	arthropod	abundance	(Lebrun	et	al.	2013), and	has	the	
ability	to	devastate	what	is	left	of	natural	ecosystems;		
however,	the	factors	that	are	responsible	for	its	invasion
success	remains	unknown.	
• Determining	the	biotic	and	abiotic	factors	that	are	responsible
for	the	invasion	success	of	N.	fulva	could	help	preserve	
coastal	tallgrass	prairies	and	change	the	way	prairies	are	
managed	in	the	future.	
• We	are	determining	the	relative	importance	of	factors	that	
contribute	to	the	success	of	N.	fulva	in	a	coastal	tallgrass	
prairie,	near	Houston,	Texas.	
Hypotheses:
(H1)	N.	fulva abundance	will	be	limited	by	micronutrients,
specifically	calcium	and	potassium,	and	will	be	co-limited
by	the	combination	of	macro- and	micronutrients.	
(H2)	N.	fulva	will	have	a	negative	effect	on	all	other	
arthropods,	specifically	other	arthropods	will	be	less	
abundant	as	N.	fulva abundance	increases.	
Objectives	and	Hypotheses
N.	fulva	Abundance	in	Nutrient	Treatments
• These	data	were	collected	from	sweep	net	samples;	however,	pitfall	
sampling	will	better	indicate	N.	fulva abundance.	
• N.	fulva shows	the	potential	for	trophic	plasticity	and	the	ability	to	alter	
native	food	webs,	which	would	contribute	to	their	invasion	success.	We	
plan	to	investigate	these	by	stable	isotope	analysis	in	May	2017.	
• N.	fulva has	shown	a	preference	for	herbivorous	insect	species,	
specifically	certain	species	of	grasshoppers.	We	plan	to	determine	if	N.	
fulva has	a	nutritional	preference	within	grasshoppers	with	different	
feeding	mechanisms.	
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Fig.	4:	N.	fulva	consuming	Melanoplus	femurrubrum (upper	left);	N.	fulva	eating	a	
spider	(upper	right);	hemiptera (lower	left);	hymenoptera	(lower	right).
Fig.	3:	Blocked	experimental	design	(left);	plot	from	micronutrient	experiment	
(right).
Percent	Change	of	N.	fulva	to	Nutrients	
Fig.	2:	Effect	sizes	(standard	deviations	from	control	treatment)	of	the	response	
of	N.	fulva to	fertilization	treatments.	N.	fulva	responded	positively	to	calcium,	
potassium,	and	the	combination	of	N&P	and	calcium	treatments,	but	were	
relatively	unaffected	by	other	macro- and	micronutrient	treatments	when	
compared	to	the	control.	
Fig.	5:	Abundance	of	N.	fulva in	all	macro- and	micronutrient	treatments	against	the	
abundance	of	all	other	arthropods	(top),	hemiptera (middle),	and	other	
hymenoptera	(bottom).
Abundance	of	N.	fulva and	other	Arthropods
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Rasberry	crazy	ant	from	UHCC
Photo	credit:	Chelse	Prather
N.	fulva on	banana	plantain	at	UHCC.	
Photo	credit:	Chelse	Prather
Fig.	6:	University	of	Houston	Coastal		Center	tallgrass	prairie	in	March	2017.	Photo	credit:	Jack	
Cuellar.		
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